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, Banach maximal monotone operator resolvent
,
. Hilbert .
$H$ Hilbert $T\subset H\cross H$ maximal monotone operator, $T^{-1}0\neq\emptyset$
. $\mathrm{O}\in Tz$ $z\in H$ ($T$ )
.
. $x_{1}\in H$ $\{x_{n}\}$
xn+l=J xn’ $n\in \mathrm{N}$ , (1)




. , - [2] 2
.
$x_{n+1}=\alpha_{n}x_{1}+(1-\alpha_{n})J_{r_{n}}x_{n}$ , $n\in \mathrm{N}$ , (2)
$x_{n+1}=\alpha_{n}x_{n}+(1-\alpha_{n})J_{r_{n}}x_{n}$ , $n\in \mathrm{N}$ . (3)
$0\leq\alpha_{n}\leq 1,$ $r_{n}>0$ . (2)
, (3) . ,




$C_{n}=\{z\in H : \langle y_{n}-z, x_{n}-y_{n}\rangle\geq 0\}$ ,
$D_{n}=\{z\in H : \langle x_{n}-z, x_{1}-x_{n}\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ , $n\in \mathbb{N}$ .
(4)




$E$ Banach . $E$ , $\{x_{n}\}$ , $\{y_{n}\}$ $\subset E$
$||x_{n}||=||y_{n}||=1$ and $\lim_{narrow\infty}||x_{n}+y_{n}||=2$
$\lim_{narrow\infty}||x_{n}-y_{n}||=0$ . , $E$ ,
$\{x_{n}\}$ , $\{y\text{ }\}\subset E$
$\lim_{narrow\infty}||x_{n}||=\lim_{narrow\infty}||y_{n}||=1$ and $\lim_{narrow\infty}||x_{n}+y_{n}||=2$
$\lim_{narrow\infty}||x_{n}-y_{n}||=0$ . , $E$
Banach $x_{n}arrow x$ $||x_{n}||arrow||x||$ $x_{n}arrow x$
. , \rightarrow . , $C$
Banach $E$ $x_{1}\in E$ , $y\in C$
$\lambda\uparrow\backslash 1_{\vee}$ $||x_{1}-x||\leq||x_{1}-y||$ $x\in C$ ( . , $x=P_{C}(x_{1})$
$P_{C}$ $C$ .
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$E$ Banach , $E^{*}$ . $x\in E$
$J(x)=\{x^{*}\in E^{*} : \langle x, x^{*}\rangle=||x||^{2}=||x^{*}||^{2}\}$
. Hahn-Banach $J(x)$ .
$J\subset E\cross E^{*}$ $E$ duality mapping . $S(E)=\{x\in E:||x||=1\}$
. Banach $E$ smooth
$\lim_{tarrow 0}\frac{||x+ty||-||x||}{t}$
$x,$ $y\in S(E)$ . $E$ smooth . duality
mapping $J$ . 3
.
21. [5, p.196] $C$ smooth Banach $E$
, $x_{1}\in E$ . $x=P_{C}(x_{1})$ $z\in C$
$\langle x-z, J(x_{1}-x)\rangle\geq 0$
. , $P_{c}$ $C$ , $J$ $E$ duality
mapping .
$T\subset E\cross E^{*}$ onotone , $(x, x^{*}),$ $(y, y^{*})\in T$
$\langle x-y, x^{*}-y^{*}\rangle\geq 0$
. monotone operator $T$ maximal ,
$G(T)=\{(x, y) : y\in Tx\}$ monotone operator
. monotone operator $T$ .
22. [1, p.39] $E$ smooth , Banach , $T\subset E\cross E^{*}$
monotone operator . $T$ maximal , $r>0$
$R(J+rT)=E^{*}$
. $R(J+rT)$ $J+rT$ .
duality mapping $J$ .




3$E$ smooth Banach , $T\subset E\cross E^{*}$ maximal monotone
operator, $T^{-1}0\neq\emptyset$ . $x\in E$ $r>0$ , .
$J(x_{r}-x)+rTx_{r}\ni 0$ .
, $J$ duality mapping . $x_{r}$ [1].
$J_{r}$
$x_{r}=J_{r}x$





$C_{n}=\{z\in E:\langle y_{n}-z, J(x_{n}-y_{n})\rangle\geq 0\}$ ,
$D_{n}=\{z\in E:\langle x_{n}-z, J(x_{1}-x_{n})\rangle\geq 0\}$ ,
$x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ , $n\in \mathrm{N}$ .
(5)
, $J(y_{n}-x_{n})+r_{n}Ty_{n}\ni 0,$ $r_{n}>0$ .
.
3.1. $E$ smooth Banach , $T\subset E\cross E^{*}$ maximal
monotone operator $T^{-1}0\neq\emptyset$ . $\{x_{n}\}$ (5) (
, $\lim_{narrow}\inf_{\infty}r_{n}>0$ . , $\{x_{n}\}$ $P_{T^{-1}0}(x_{1})$ .
$\{x_{n}\}$ well-defined . $C_{n}\cap D_{n}$ $n\in \mathrm{N}$
. $(z, \mathrm{O})\in T$ .
$(y_{n}, \frac{1}{r_{n}}J(x_{n}-y_{n}))\in T$ , $T$ monotone
$\langle$$y_{n}-z,$ $\frac{1}{r_{n}}J$(x $y_{n})\rangle$ $\geq 0$
.
$\langle y_{n}-z, J(x_{n}-y_{n})\rangle\geq 0$
, $z\in C_{n}$ . , $n\in \mathrm{N}$ $T^{-1}0\subset C_{n}$ .
, $n\in \mathrm{N}$ $T^{-1}0\subset C_{n}\cap D_{n}$
. $T^{-1}0\subset C_{1}$ , $D_{1}=E$ $T^{-1}0\subset C_{1}\cap D_{1}$ . $k\in \mathrm{N}$
$T^{-1}0\subset C_{k}\cap D_{k}$ . xk+l=PCk Dk $(x_{1})$
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$f+’ \mathrm{c}\mathrm{G}\cap D_{k}$ . $f\ovalbox{\tt\small REJECT} 1\ovalbox{\tt\small REJECT} P_{c_{k}nD_{k\ovalbox{\tt\small REJECT}}}(x_{1})$ $2\ovalbox{\tt\small REJECT}$
, $zarrow\ovalbox{\tt\small REJECT}\cap D_{k}$
$\langle x_{k+1}-z, J(x_{1}-x_{k+1})\rangle\geq 0$
. $T^{-1}0\subset C_{k}\cap D_{k}$ , $z\in T^{-1}0$
$\langle x_{k+1}-z, J(x_{1}-x_{k+1})\rangle\geq 0$
. , $T^{-1}0\subset D_{k+1}$ . T-l0\subset Ck l\cap Dk+1 $\mathrm{A}\mathrm{a}$ .
$\{x_{n}\}$ well-defined .
$T^{-1}0$ , $z_{1}=P_{T^{-1}0}(x_{1})$ $z_{1}\in T^{-1}0$
. $x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})$ , $z\in C_{n}\cap D_{n}$
$||x_{n+1}-x_{1}||\leq||z-x_{1}||$
. $n\in \mathrm{N}$ , $z_{1}\in T^{-1}0\subset C_{n}\cap D_{n}$
$||x_{n+1}-x_{1}||\leq||z_{1}-x_{1}||$ (6)
. $\{x_{n}\}$ .
$\lim_{narrow\infty}||x_{n}-x_{n+1}||=0$ . (5) 2.1 $x_{n}=P_{D_{\hslash}}(x_{1})$ .
$x_{n+1}\in D_{n}$ , $n\in \mathrm{N}$
$||x_{1}-x_{n}||\leq||x_{1}-x_{n+1}||$
. $\{||x_{1}-x_{n}||\}$ . $\mathrm{D}_{n}$ } $\{||x_{1}-x_{n}||\}$
. $\lim_{narrow\infty}||x_{1}-x_{n}||=a$ , $a>0$




. $E$ $\lim_{narrow\infty}||x_{n}-x_{n+1}||=0$ .
(5) 2.1 $y_{n}=P_{C_{n}}(x_{n})$ . $x_{n+1}\in C_{n}$
$||x_{n}-y_{n}||\leq||x_{n}-x_{n+1}||$
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. $\lim||x_{n}-y.||\ovalbox{\tt\small REJECT} 0$ . Jim $\inf r_{n}>0$





, $\{x_{n}\}$ $x_{n_{i}}arrow w$ $\{x_{n_{i}}\}\subset\{x_{n}\}$ .
$\lim_{narrow\infty}||x_{n}-y_{n}||=0$ $y_{n_{i}}arrow w$ . $(u, v)\in T$
$(y_{n_{i}}, \frac{1}{r_{n_{i}}}J(x_{n_{i}}-y_{n_{i}}))\in T$ $T$ monotone
$\langle y_{n_{i}}-u, \frac{1}{r_{n_{i}}}J(x_{n_{i}}-y_{n_{i}})-v\rangle\geq 0$
. $iarrow\infty$







. $E$ $x_{1}-x_{n_{i}}arrow x_{1}-w$ ,
$x_{n_{i}}arrow w=z_{1}$
. $x_{n}arrow z_{1}$ .
4
, .
4.1. $E$ smooth Banach . $f$ : $Earrow(-\infty, \infty]$





$\{\begin{array}{l}x_{1}=x\in Ey_{n}=\mathrm{a}\mathrm{r}\mathrm{g}\min_{z\in E}\{.f(z)+\frac{\mathrm{l}}{z,J2r_{n}}||z-x_{n}||^{2}\}C_{n}=\{_{Z\in}E\cdot\langle y_{n}-(x_{n}-y_{n})\rangle’\geq 0\}D_{n}=\{z\in E\cdot.\langle x_{n}-z,J(x_{1}-x_{n})\rangle\geq 0\}x_{n+1}=P_{C_{n}\cap D_{\mathrm{B}}}(x_{1})\end{array}$
$n\in \mathrm{N}$ .
, $\{x_{n}\}$ $x_{1}$ $f$ .
$f$ : $Earrow(-\infty, \infty]$ proper , Rockafellar
[3] $f$
$f(z)=\{x^{*}\in E^{*} : f(y)\geq f(z)+\langle y-z, x^{*}\rangle, \forall y\in E\}$ , $\forall z\in E$
maximal monotone operator . ,
$y_{n}= \arg\min_{z\in E}\{f(z)+\frac{1}{2r_{n}}||z-x_{n}||^{2}\}$





. $K$ Banach $E$ , $T$ $K$ $E^{*}$
. $VI(K, T)$
$VI(K, T)=\{z\in K : \langle u-z, Tz\rangle\geq 0 (\forall u\in K)\}$
. $z\in K$ $K$ normal cone $N_{K}(z)$
$N_{K}(z)=\{z^{*}\in E^{*} : \langle z-u, z^{*}\rangle\geq 0 (\forall u\in K)\}$
.
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42. $K$ smooth Banach $E$ . $T$
$K$ $E^{8}$ , $(T+N_{K})$ maximal monotone operator
. ( $VI(K, T)\neq\emptyset$ . $r$. $>0,$ $\lim\inf r\ovalbox{\tt\small REJECT} 0$ , {x (
$narrow\otimes$
.
$\{\begin{array}{l}x_{1}=x\in Ky_{n}\in K\mathrm{s}.\mathrm{t}.\langle u-y_{n},J(y_{n}-x_{n})+r_{n}Ty_{n}\rangle\prime\geq 0C_{n}=\{z\in E..\langle y_{n}-z,J(x_{n}-y_{n})\rangle\geq 0\}D_{n}=\{z\in E\cdot.\langle x_{n}-z,J(x_{1}-x_{n})\rangle\geq 0\}x_{n+1}=P_{C_{n}\cap D_{n}}(x_{1})\end{array}$
$(\forall u\in K)$ ,
$n\in \mathrm{N}$ .
, $\{x_{n}\}$ $P_{VI(K,T)}(x_{1})$ .
$y_{n}=J_{r_{n}}x_{n}$ . , Jr $(T+N_{K})$ resolvent
.
$y_{n}\in K$ $\langle u-y_{n}, J(y_{n}-x_{n})+r_{n}Ty_{n}\rangle\geq 0$ $(\forall u\in K)$
$y_{n}\in K$ $N_{K}(y_{n})\ni-J(y_{n}-x_{n})-r_{n}Ty_{n}$
.
$y_{n}\in K$ $J(y_{n}-x_{n})+r_{n}(T+N_{K})y_{n}\ni 0$
yn=Jrnx .
$VI(K, T)=(T+N_{K})^{-1}0$ . $z\in VI(K, T)$
$z\in K$ $\langle u-z, Tz\rangle\geq 0$ $(\forall u\in K)$
.
$z\in K$ $N_{K}(z)\ni-Tz$
. $(T+N_{K})z\ni 0$ , $z\in(T+N_{K})^{-1}0$ .
, $VI(K, T)=(T+N_{K})^{-1}0$ . $(T+N_{K})$
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